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DETAILED ACTION 

1 . This Office Action is responsive to the amendment filed 5/12/2009. Claim 7 is amended. 
Claims 9-10 are cancelled. Claim 12 is new. Claims 1-8 and 11-12 remain pending and under 
prosecution. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Campbell et al (US Pat No. 6370426) in view of Measurement of Dielectric Properties of 
Subcutaneous Fat with Open-Ended Coaxial Sensors by Esko et al (hereinafter referred to as 
"Measurement"). 

4. Campbell discloses a method for measuring tissue moisture comprising an 
electromagnetic probe placed on the skin during the measurement and the capacitance of the 
probe or open-ended coaxial cable is measured to measure the skin water content or edema, best 
seen in Figure 1 (Col.4: 49-65). 

5. However, Campbell et al do not disclose the capacitance of the probe as proportional to 
the dielectric constant of the skin and subcutaneous fat issue and proportional to the water 
content of the skin, and is silent to the frequency used, and the size of the probe. 
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6. Measurement teaches that there is a direct known relationship between the dielectric 
constant of skin and its water content (p.483 see Discussion second paragraph). Measurement 
also teaches that a frequency of 300 Hz is used to effectively measure the capacitance of the 
probe for skin measurements to take into account subcutaneous fat tissue (abst). Measurement 
also teaches that a larger probe (10 mm) is required to penetrate into the subcutaneous fat tissue 
(p.479 top). 

7. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of Campbell et al such that the capacitance of the 
probe is proportional to the dielectric constant of the skin and the subcutaneous fat tissue, which 
is further proportional to the water content of the skin, to have the distance between the 
electrodes of Campbell et al be between 2 and 10 mm, and to measure the moisture at a high 
frequency between 20 MHz- 500 MHz, as taught by Measurement, to effectively perform the 
skin measurement by taking into account the subcutaneous fat tissue using a properly sized probe 
and frequency measurement, which would then provide a tissue edema measurement. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Campbell et al in 
view of Measurement, and even further in view of Sherwin (US Pat No. 4640290). Campbell et 
al in combination with Measurement disclose the method described above but do not teach the 
probe secured to the skin by an attachment such as a strap for continuous edema monitoring. 
Sherwin teaches using straps as an effective method of attaching a probe to the body of a patient 
(Col.4, line 15-17). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the method of Campbell et al as modified by 
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Measurement to use a strap attachment, as taught by Sherwin, to aid in securing the probe to the 
skin for continuous monitoring. 

9. Claims 5-6 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Campbell et al (US Pat No. 6370426) in view of Measurement of Dielectric Properties of 
Subcutaneous Fat with Open-Ended Coaxial Sensors by Esko et al (hereinafter referred to as 
"Measurement"), further in view of Penetration of Electromagnetic Fields of an Open-Ended 
Coaxial Probe between 1 MHz and 1 GHz in Dielectric Skin Measurements by Esko et al 
(hereinafter referred to as "Penetration"). 

10. Campbell et al disclose a device capable of measuring tissue water content comprising an 
electromagnetic probe placed on the skin during the measurement, wherein the capacitance of the 
probe is capable of being proportional to the dielectric constant of the skin and the subcutaneous 
fat tissue, which is further proportional to the water content of the skin and includes a frequency 
unit (53) for measuring the capacitance of the probe and a unit (75) for calculating measured 
values and the tissue water content, best seen in Figure 1 (Col.4: 49-65; Col.5: 43-47). However, 
Campbell et al is silent as to the frequency used as well as to the distance between the two 
electrodes of the probe. 

1 1 . Measurement teaches that for skin measurements taking into account subcutaneous fat 
tissue, a larger probe a larger probe (10 mm) is required to penetrate into the subcutaneous fat 
tissue (p.479 top). Penetration teaches that at higher frequencies above 100 MHz, measured skin 
measurements take into account deeper skin layers including the subcutaneous fat tissue and at 
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lower frequencies, approximately 20 MHz, the measurements only take into account the more 
superficial layers of the skin (abst). 

12. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the apparatus of Campbell et al such that the two electrodes have 
a distance of 2-10 mm between, as taught by Measurement, to effectively penetrate into the 
subcutaneous fat tissue to take said tissue into account for the tissue moisture measurement, 
which would then provide a tissue edema measurement. Therefore, it would have also been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
apparatus of Campbell ct al to have the frequency unit measure the capacitance at different 
ranges wherein at approximately 20 MHz - 50 MHz, the upper layers of the skin are taken into 
account while at approximately 50 MHz - 500 MHz, the deeper layers of the skin are taken into 
account as taught by Penetration, to effectively take into account the desired layers for the edema 
measurement. 

13. Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Malicki et 
al (US Pat No. 4918375) in view of Measurement or Penetration or Campbell et al. 

14. Malicki et al disclose a method of measuring substrate moisture comprising: 
placing a coaxial electrode on a substrate (Col.2: 12-18); 

generating a first signal from an oscillator (Col.2: 18-20), wherein the frequency of the 
first signal is about 20 to 500 MHz (Col. 1 : 45-46); 

transmitting a first portion of the signal of the first signal to the probe and through the 
substrate (Col.2: 21-24); 
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receiving a reflected signal from the substrate through the probe (Col.2: 29-31); 
leading the reflected signal to a first input of a phase detector; 

transmitting a second portion of the first signal to a second input of the phase detector 
(Col.2: 24-29); 

operating the phase detector in a saturated state, wherein signal amplitudes from the 
reflected signal and the second portion of the first signal form the saturated state; 

measuring the phase difference, i.e. time delay, between the reflected signal and the 
second portion of the signal (Col.2: 31-34); 

calculating a dielectric constant from the phase difference (Col.2: 35); 

calculating a water content of the substrate based on the dielectric constant (Col.2: 36). 
15. However, Malicki et al do not disclose said method used for measuring a water content of 
the skin such that said probe is placed on the skin during use. Measurement, Penetration, or 
Campbell et al teach an analogous signal generating method used to measure a water content of 
the skin wherein a coaxial electrode is placed on the skin. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to apply the method of 
Malicki et al to measure the water content of the skin as taught by Measurement, Penetration, or 
Campbell et al, wherein in use the coaxial electrode is placed on the skin and the frequency of 
the signal used will penetrate the skin and subcutaneous fat tissue (see Measurement and 
Penetration above), as an obvious useful application of the method. 
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Response to Arguments 

16. Applicant's arguments with respect to the above claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HELEN NGUYEN whose telephone number is (571)272-8340. 
The examiner can normally be reached on Monday - Friday, 9 am - 6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on 571-272-4726. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/H. N./ 

Examiner, Art Unit 3736 
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